The diving reflex: bradycardia during cold ocular irrigation To the Editor: We read with interest the informative article by Drs. Arndt and Stock regarding the concern of bradycardia during cold ocular irrigation under general anaesthesia, l We wish to share our experiences regarding this issue. As Arndt describes, classically the diving reflex causes 875 bradycardia without hypotension during the application of cold irrigants to the distribution of the ophthalmic division of the fifth cranial nerve. 2 Bradycardia is then mediated through the vagus nerve. In man, this trigeminal-brainstem vagal function is initiated by application of 0-20 ~ C cold saline to the face. 2.3 Both the cornea and the iris are supplied by myelinated afferent nerve fibres from the ophthalmic division of the fifth cranial nerve. One would expect that if a cold irrigant solution were applied to the iris, in isolation of the cornea, the diving reflex would occur. This, however, does not appear to be the case.
REPLY I thank Drs. Mezon and Badner for their thoughts on the case, but I don't think diminished gas flow in the face of increased minute volume explains the rapid hypercarbia. Firstly, within 15 min the PETCO 2 increased from 32 to 45 mmHg without alteration of ventilation or fresh gas flow. Secondly, I have never seen a doubling of PETCO 2 simply by increasing the minute volume without augmenting the fresh gas flow.
To The diving reflex: bradycardia during cold ocular irrigation To the Editor: We read with interest the informative article by Drs. Arndt and Stock regarding the concern of bradycardia during cold ocular irrigation under general anaesthesia, l We wish to share our experiences regarding this issue. As Arndt describes, classically the diving reflex causes 875 bradycardia without hypotension during the application of cold irrigants to the distribution of the ophthalmic division of the fifth cranial nerve. 2 Bradycardia is then mediated through the vagus nerve. In man, this trigeminal-brainstem vagal function is initiated by application of 0-20 ~ C cold saline to the face. 2.3 Both the cornea and the iris are supplied by myelinated afferent nerve fibres from the ophthalmic division of the fifth cranial nerve. One would expect that if a cold irrigant solution were applied to the iris, in isolation of the cornea, the diving reflex would occur. This, however, does not appear to be the case.
At our institution a "topical" anaesthetic technique is currently being used for cataract surgery. In this technique the patient's cornea is anaesthetized topically with a solution of 0.75% bupivacaine. This blocks all afferent input to the trigeminal nerve from the corneal surface. During surgery, cold irrigant solution (4~ is used to irrigate the anterior chamber. During the irrigation the iris afferent supply remains unblocked and thus is being excited by the cold irrigant. One might expect the diving reflex to occur. However, since the original article by Drs. Arndt and Stock (June, 1993) 300 patients have been managed in this way with no noted episode of bradycardia or arrhythmias. The only adverse effect noted is that the patient describes slight ocular discomfort during cold irrigation. We are currently prospectively documenting the patient's pulse rate immediately before and during cold irrigation.
Although the diving reflex is an apparent theoretical concern during cold irrigation in a "topical" anaesthetic technique, it does not appear to be of clinical significance. This leads us to question as to whether the case of bradycardia during anaesthesia as described by Arndt and Stock was a tue example of the diving reflex. One might conclude that while the "watertight drape was placed around the left eye and the surgeon began to irrigate the eye liberally with sterile, room temperature (19.7~ normal saline," pressure was applied to the periocular structure thus initiating an oculocarcliac reflex rather than a diving reflex. 
REPLY We thank you for your informative comments on the diving reflex. You noted no episodes of the diving reflex during cold ocular irrigation of the anterior chamber of the eye and we would like to respond to your comments. The generation of any reflex is at best problematic and its occurrence is multi factorial. Although the diving reflex was not noted during cold saline anterior chamber ocular irrigation, it has never been described during anterior eye chamber irrigation. The circumstances described in your letter are different from our paper. The diving reflex classically has been described during cold ocular irrigation in the distribution of the fifth division of trigeminal nerve supplying the cornea, eyelid and the skin sensory areas surrounding the eye. t One also must question if clinical circumstances might inhibit the oculocardiac reflex. Topical ocular 0.75% bupivacaine was used, yet it is stated that the afferent impulses from the anterior chamber are unblocked. It is possible the bupivacaine has diff~ed over the time course of the surgery and partially or totally blocked the sensory input necessary to elicit the reflex. The innervation of the anterior chamber may also be different from that of the surrounding skin of the eye. 2 This skin sensory input triggered by cold solution may be needed to prompt the reflex. It is also common to use vagolytic drugs of the belladonna alkaloid family for mydriatics. Their use is not noted and would also block the reflex. We believe the diving reflex does occur under general anaesthesia. However, we feel it is not a common occurrence but that when it occurs it is problematic. The diving reflex is well known in other branches of clinical medicine, primarily cardiology where the diving reflex is used to terminate suprventricular tachycardias in both children and adults, z-s It is also known to cause bradycardia in awake humans through the parasympathetic nervous systems. 6'~ The goal of our paper was to remind clinicians that the diving reflex may occur and why

Interleukin-6 and tumour necrosis factor during cardiopulmonary bypass
To the Editor: Surgery stimulates the production of a variety of endogenous mediators that affect the response of the host to tissue injury. It has been reported that immunological function may be depressed more after cardiac surgery than after other surgical procedures, i Therefore, to assess further the effect of cardiopulmonary bypass on immunological function, we measured interleukin-6 and tumour necrosis factor in 14 patients (ages 6.1 -1-2.5 yr) scheduled for coronary artery bypass grafting. Plasma interleukin-6 and tumour necrosis factor concentrations were determined using the Human Interleukin 6 Elisa Kit and a highly sensitive sandwich enzyme immunoassay. 2,3 Plasma interleukin-6 and tumour necrosis factor concentrations increased during cardiopulmonary bypass (42.1 + 2.9 pg. ml -I to 71.1 + 6.0 pg" ml -~, P < 0.05 and 4.2 • 0.4 pg.ml -l to 7.1 • 0.5 pg" ml -l, P < 0.05, respectively) compared to the presurgery baseline (repeated measures ANOVA). The maximum concentration of intefleukin-6 occurred before skin closure (116.6 -4-8.3 pg-ml -~, P <0.01 compared with control). Tumour necrosis factor concentration was maximum on the first postoperative day (9.9 + 0.8 pg. ml -I, P< 0.01). Surgical injury induces both a local inflammatory reaction and stress responses involving the immune and haematopoetic systems. These responses are associated with increased production of a variety of endogenous mediators and collectively are called the acute phase response. Cytokine may be instrumental in orchestrating this acute phase response. The increase in IL-6 after tissue injury precedes changes in interleukin-1 or other acute phase proteins and induces a broadspectrum of alterations in other immunologic and endocrinologic factors. Cardiopulmonary bypass has been associated with an array of postoperative clinical problems including coagulopathy,
